Key indicators: single-crystal X-ray study; T = 193 K; mean (C-C) = 0.003 Å; R factor = 0.028; wR factor = 0.067; data-to-parameter ratio = 20.2.
In the title compound, C 14 H 30 N 2 2+ Á2Br À Á2CH 3 OH, two terminal C atoms of the butane chain are connected to two N atoms of the 1-methylpyrollidines, forming a linear diquaternary ammonium cation. The cation lies across a centre of inversion located between the two central C atoms of the butane chain. The asymmetric unit therefore comprises one half-cation, a bromide anion and a methanol solvent molecule. In the crystal structure, the bromide anions are linked to the methanol solvent molecules by O-HÁ Á ÁBr hydrogen bonds.
Related literature
For information on the use of organic amines in zeolite synthesis, see: Gramm et al. (2006) ; Hong et al. (2007) . For a previous synthesis of the title compound, see : Hong et al. (2004) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Comment
The use of zeolites as catalysts or catalyst supports is now widely applied in petrochemical and fine chemical processes.
The synthesis of zeolites involves the addition of organic amines and it is proposed that in most cases, the amine acts as a structure-directing agent, helping to shape the framework of the structure. TNU-9 is a complex zeolite (Gramm et al., 2006) and the title compound, (I), is used as structure-directing agent in the synthesis of the TNU-9 zeolite (Hong et al., 2007) . In this paper, we report a modified synthesis and the crystal structure of (I), Fig 1. The structure of (I) consists of a linear diquaternary ammonium cation, two bromide anions and two methanol solvate molecules. The cation lies about an inversion centre at the centroid of the C6-C6A bond in the butane chain. The terminal carbon atoms of the butane are connected to the N atoms of the 1-methylpyrolidines, forming a linear diquaternary ammonium cation. In the crystal structure Br − anions are linked to methanol molecules by O1-H1···Br1 hydrogen bonds that stabilize the structure (Fig 2, Table 1 ).
Experimental
(I) was prepared by refluxing 1,4-dibromobutane (1 mmol, 99%, Arcos) with an excess of 1-methylpyrrolidine (3 mmol, 97%, Arcos) 24 h in acetone (150 ml, 99%, Arcos), in a modification of the previously reported procedure (Hong et al., 2004) .
The excess amine was removed by extraction with acetone, and recrystallizations were performed in a methanol-diethylether mixtures (2:1).
Refinement
H atoms were positioned geometrically with O-H = 0.82 and C-H = 0.96-0.97 Å, and allowed to ride on their parent atoms with U iso (H) = 1.2 U eq (C) for CH 2 groups, and 1.5 U eq (C,O) for the -OH and -CH 3 groups.
Figures Fig. 1 . View of the molecule of (I) showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 50% probability level. Labelled atoms are related to unlabelled atoms by the symmetry operation-x + 1,-y,-z + 2. 
